SUMMARY
INTRODUCTION
Regional obesity appears to be an independent contributor to cardiovascular disease at a given level of general adiposity, and its effect is only partially mediated through promotion of other known risk factors. These data suggest that cardiovascular disease is as closely linked to abdominal as to general adiposity (1) .
Obesity-induced metabolic syndrome is a multidimensional risk factor for cardiovascular diseases (CVD) and type 2 diabetes. Several recent reports (2) (3) (4) (5) indicate that the presence of metabolic syndrome is associated with increased risk for both CVD and type 2 diabetes. Persons with metabolic syndrome have at least a 2-fold increased risk for CVD. Risk for type 2 diabetes in both men and women is increased about 5-fold (6) . Relative risk for coronary heart disease (CHD) is raised 2-to 3-fold, but once CHD becomes manifest in a patient with diabetes, the prognosis for survival is greatly reduced (7) . Early identification, treatment and prevention of metabolic syndrome present a major challenge for health care professionals facing an epidemic of overweight and sedentary lifestyle (5) .
Ethnic minorities have been reported to have increased medical risk more frequently than majority populations (8) (9) (10) . In the Slovak Republic, Roma are considered to be the second-largest minority group (11) . Some findings suggest that the risk of atherogenesis in the Roma minority has considerably increased and that this is caused by unfavourable factors such as an increase in the prevalence of obesity, hypertension, smoking, and deficiency in protective substances leading to dyslipidemia, hyperinsulinemia, cardiovascular diseases, metabolic syndrome and diabetes (12) .
The high prevalence of metabolic syndrome among populations of lower socioeconomic status is a cause of concern and calls for an effective public health response (13) . Previous studies have confirmed higher mortality and lower life expectancy for Roma than for non-Roma (14) .
The aim of this study was to determine the prevalence of metabolic syndrome in the Roma population compared with the non-Roma population in the eastern part of Slovakia and to determine the parameter which has the strongest association with metabolic syndrome.
MATERIALS AND METHODS
Data from the cross-sectional HepaMeta study conducted in Slovakia in 2011 were used. This project aimed to map the prevalence of metabolic syndrome, CV risk factors and high-sensitivity C-reactive protein (hsCRP) as one of possible novel risk factor of CV diseases in the population living in eastern Slovakia including Roma. The sample consisted of 452 Roma (mean age = 34.7; 35.2% men) and 403 non-Roma (mean age = 33.5; 45.9% men) respondents. Roma in selected settlements were recruited by local Roma community workers. Respondents from major population were randomly selected from a list of patients from general practitioners. Data were collected via questionnaire, anthropometric measures and analyses of blood samples. Clinical biochemistry tests for determination substrates: glucose, proteins (hs-CRP as a risk factor), enzymes (gamma-glutamyl transferase -GGT) and lipid parameters (triacylglycerols -TAG or TG, total cholesterol -TC, HDL cholesterol -HDL-C, LDL cholesterol -LDL-C). All biochemical parameters were determined by routine biochemical methods on analyser ADVIA 2400 or 1650. Excessive alcohol use was defined as an intake of over 20g of alcohol a day on average, based on answers in the questionnaire, and those patients were excluded. The methodology is described in detail elsewhere (15) .
Statistical Analysis
Categorical data is presented in absolute count and percentages; interval data is presented as median (interquartile range) because of nonparametric distribution. Measurement of statistical significance of difference between categorical data was performed using the chi-square test, and for interval data by the Mann-Whitney U test.
RESULTS
We screened a total of 420 Roma and 382 non-Roma participants. From these, 123 Roma and 79 non-Roma participants with metabolic syndrome were selected for further evaluation ( (46) ns men and women, while LDL cholesterol was insignificant and triglycerides were significantly higher for non-Roma women only. Although selecting the subpopulation with documented metabolic syndrome, we found statistically significant higher waist circumference for the Roma subpopulation as well as higher body mass index. In addition to the classical risk factor smoking, which was significantly higher in the Roma subgroup, we also found statistically significant elevation of hsCRP. We decided to determine the parameter which has the strongest association with metabolic syndrome. We performed this analysis separately for established criteria of metabolic syndrome and afterwards for uric acid and parameters of lipid spectrum not included in the MS definition, age, apolipoprotein B100, hsCRP, and reported smoking. Gender and ethnic-specific comparisons of the values of these parameters between groups with and without MS are presented in Tables 2-5 .
Afterwards, parameters were standardised by computing zscores to allow the comparison of variables with different scales. Due to high intercorrelation between systolic and diastolic blood pressure, we included only systolic blood pressure (SBP) into the model. The same situation occurred with BMI and waist circumference, therefore, only waist circumference was included. This analysis was performed separately for Roma men, Roma women, non-Roma men, and non-Roma women (Table 6 ).
In the subgroup of Roma men, we found that waist circumference conferred the highest chance of MS (one standardised unit increase in waist circumference increased the chance of MS more than 12-times), followed by TG (3.670-times increased risk per one unit increase of TG), SBP (3.505-times increased risk per one unit of increase in SBP) and HDL (3.205-times increased risk per one unit decrease in HDL). Glucose was not found to be a significant and independent predictor of MS in this subgroup of participants.
In the subgroup of Roma women, we found that serum triglycerides conferred the highest chance of MS (one standardised unit increase in TG increased the chance of MS 6.429-times), followed by waist circumference (3.179-times increased risk per one unit increase of waist circumference), SBP (3.078-times increased risk per one unit increase of TG), and HDL (2.451-times increased risk per one unit of decrease in HDL). Glucose conferred the smallest chance of MS per one unit increase (a 1.747-fold higher chance of MS).
In the subgroup of non-Roma women, we found that serum triglycerides conferred the highest chance of MS (one standardised unit increase in TG increased the chance of MS more than 21-times), followed by SBP (4.363-times increased risk per one unit increase of SBP), HDL (3.802-times increased risk per one unit of decrease in HDL), and waist circumference (3.391-times increased risk per one unit increase of waist circumference). Glucose was not found to be a significant and independent predictor of MS in this subgroup of participants.
In the subgroup of non-Roma men, we found that waist circumference conferred the highest chance of MS (one standardised unit increase in waist circumference increased the chance of MS more than 16-times), followed by HDL (4.348-times increased risk per one unit decrease in HDL), glucose (3.976-times increased risk per one unit increase of glucose), and SBP (2.209-times increased risk per one unit of increase in SBP). TGs were not found to be a significant and independent predictor of MS in this subgroup of participants.
Comparing non-classical risk factors for MS we found that only age (with OR 1.977) and hsCRP (OR 1.887) were significant and independent predictors of MS in Roma men. Among Roma women apolipoprotein B100 was also found to be an independent predictor of MS, besides age and hsCRP. Furthermore, in this subgroup apoB100 conferred the highest chance of MS (2.864-fold increase per one standardised unit increase in apoB100). Among nonRoma women apolipoprotein B100 was found to be the strongest independent predictor of MS (OR 5.884) besides age. HsCRP was not found to be an independent predictor of MS in this subgroup. Among non-Roma men uric acid was found to be the strongest independent predictor of MS (OR 2.696) followed by apolipoprotein B100 (OR 2.44) and age (OR 2.141). HsCRP was not found to be an independent predictor of MS in this subgroup (Table 7) . 
Table 5. Gender specific comparisons of age, Total chol, LDL, apoB, hsCRP, uric acid, and smoking between participants with and without MS in the non-Roma subgroup presented as median (IQR), smoking as a percentage (n)
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DISCUSSION
Statistically significant higher waist circumference for the Roma subpopulation as well as higher body mass index was found in the study group (although selected population with metabolic syndrome). HDL cholesterol was significantly lower for both Roma men and women as reported before, but in contrast, LDL cholesterol was insignificant for men and women with metabolic syndrome (16) .
Data from this study shows that along with age -a significant predictor in each subgroup -waist circumference was the most important risk factor increasing the chances for developing metabolic syndrome in Roma men and non-Roma men. Among Roma and non-Roma women triacylglyceroles played the most important role for developing MS. For instance, it has been shown that patients with abdominal obesity and low HDL-cholesterol concentrations are frequently characterised by a triad of metabolic abnormalities, the so-called atherogenic metabolic triad, even in the absence of type 2 diabetes. In addition, these patients have a high triglycerides and low HDL-cholesterol dyslipidemic state, despite the fact that they are not necessarily characterised by elevated LDL-cholesterol. This situation is misleading from a risk-assessment standpoint, since these patients have usually an increased concentration of small, dense LDL particles (17) . This finding could also be applied to the population without a previous history of CVD or diabetes. Després and his team at Laval University in Québec City, interested in developing a simple screening approach, have proposed that a hypertriglyceridemic waist could represent a simple high-risk obesity phenotype to identify individuals likely to have the features of metabolic syndrome. The rationale behind this approach is very simple: waist circumference has been shown to be a good correlate to the amount of visceral fat. On the basis of the relationship between visceral adipose tissue accumulation and waist circumference, good relationships were found between waist circumference and fasting insulin and apolipoprotein B concentrations. Many groups around the world have also reported that in order to predict LDL particle size, fasting triglyceride concentration is by far the best variable of the simple lipid profile that most family doctors can obtain from the clinical biochemistry laboratory (18) . In our study, we described apolipoprotein B concentrations as being associated with a higher chance for developing MS.
In Roma men glucose did not play a role at all, and in nonRoma men triglycerides did not play a role. Plasma glucose in non-Roma women did not play a role and in Roma women it was the weakest risk factor. We did not confirm hyperglyceamia among the Roma population published in the previous study (19) , which could be explained by younger population selected for this study since hyperglycemia is the tip of a huge atherogenic, thrombotic and inflammatory iceberg, which substantially increases the risk of CV diseases due to missing prevention in Roma settlements.
We found uric acid as a strong predictor in non-Roma men. This finding could confirm the potential causal role of uric acid in metabolic syndrome, where elevated uric acid is common in subjects with insulin resistance and obesity. Some studies suggest that uric acid may simply be a consequence of the presence of oxidative stress or hyperinsulinemia present in subjects with metabolic syndrome, and there is increasing evidence that uric acid could have a contributory causal role. Firstly, elevated serum uric acid often precedes the development of obesity and metabolic syndrome. Secondly, experimental and clinical studies provide increasing evidence that excessive intake of fructose, primarily in the form of added sugars, may have a key role in the development of metabolic syndrome (20) . Serum uric acid was an independent risk factor for incident diabetes, and evidence shows that patients with both gout and type 2 diabetes exhibited a mutual inter-dependent effect on higher incidences. Furthermore, obese patients often demonstrated insulin resistance and adipose tissue macrophages with low-grade inflammation, which is suggested as being a major contributor for increased risk of cardiovascular diseases (21) .
HsCRP alone was not a good predictor of MS for non-Roma, but was associated with MS among the Roma population. Lemieux et al. examined the relationship between hsCRP and visceral adipose tissue accumulation and reported that hsCRP concentration was significantly associated with the amount of visceral fat. Thus, they found that viscerally obese patients were characterised by the highest hsCRP concentrations. Moreover, they also reported that a very simple marker of abdominal adiposity, waist circumference, was the best predictor of an elevated hsCRP concentration in a sample of 159 men (22) .
CONCLUSION
Our study confirmed that the prevalence of metabolic syndrome is strongly associated with the hypertriglyceridemic waist, besides other risk factors, a marker of the atherogenic metabolic triad among younger Roma population, which may be the reason for the increased CV morbidity and mortality in elderly Roma compared with non-Roma. In light of these results, better prevention of CV events for Roma minority settlements in Slovakia should be provided. 
